Abstract
Introduction
Oral mucosa is exposed to a variety of irritants. As a result, the changes observed are hyperplasia, hypertrophy, atrophy, altered growth (dysplasia), and so on. One such altered growth/ differentiation of oral mucosa is termed as epithelial dysplasia. Oral epithelial dysplasia (OED) is the term used to describe the histopathological changes seen in chronic, progressive, and premalignant disorders of oral mucosa and refers to disorderly but non-neoplastic proliferation. It is seen as a loss in uniformity of individual cells and their architectural orientation. [1] Clinical presentation of OED involves potentially malignant disorders (PMDs) such as leukoplakia, erythroplakia, and oral submucous fibrosis (OSMF). The term "PMDs" was defined by the World Health Organization "as the risk of malignancy being present in a lesion or condition either during the time of initial diagnosis or at a future date." [2] The most common oral PMD is leukoplakia. Oral leukoplakia was defined by the WHO (2005) as "A white patch or plaque that cannot be characterized clinically or pathologically as any other disease." [3] Two main types of oral leukoplakia are homogenous and non-homogenous forms. Variants of non-homogenous leukoplakia are speckled, nodular, and verrucous types. [3] Microscopic picture of oral leukoplakia can be classified as non-dysplastic and dysplastic types. Non-dysplastic cases do exhibit epithelial hyperplasia and or hyperkeratosis. Lesions classified as dysplastic, varies from mild to severe epithelial dysplasia and sometimes carcinoma in situ; composed of both architectural and cytological changes.
Grading of OED is well documented. To name a few are: Smith and Pindborg photographic method (1969), Mehta et al. Perception of the various epithelial changes as mild, moderate, and severe epithelial dysplasia by various pathologists has shown greater amount of subjectivity. Grading of OED has both diagnostic and prognostic significance. Newer methods and tools are emerging to reduce subjectivity in grading OED.
The present study developed an algorithm to reduce subjectivity in grading OED using manual and photographic methods.
Materials and Methods
The study consisted of retrospective samples of normal oral mucosa and OED secondary to oral leukoplakia. Tissue blocks of histologically proven and clinically correlated cases of oral leukoplakia were retrieved from the archives of the department of oral and maxillofacial pathology.
A total of 50 cases (n = 50) constituted the study material, comprising of 10 cases of normal oral mucosa and 40 cases of OED (10 cases of hyperplasia/or hyperkeratosis, 10 cases of mild OED, 10 of moderate, and 10 of severe OED).
All variants of leukoplakia were considered (31 cases were homogenous, 7 cases were speckled leukoplakia, 1 case of verrucous, and 1 case of nodular leukoplakia). The majority of the cases was falling in the age group 40-65 years, with a male predilection (34 were male patients, and 6 were female patients). 36 cases had presented lesion on the buccal mucosa, 2 on ventral aspect of tongue, 1 on angle of mouth, and 1 on labial mucosa.
Diagnosed cases of OED other than leukoplakia (e.g., Erythroplakia, OSMF, and lichen planus) and cases of oral leukoplakia exhibiting features of carcinoma in situ and early invasive squamous cell carcinoma were excluded.
Methodology
All the study slides were blinded by coding them, by a nonparticipating oral pathologist.
Four oral pathologists (having adequate training) had participated in grading OED, by manual and by photographic methods at different time intervals.
The algorithm developed in the present study was to first review the study slides under the microscope (manual method) and grade them. After 2 months, to review photomicrographs (photographic method) of the study cases and grade them.
Manual method
Slides (normal oral mucosa and of oral leukoplakia) were reviewed under 4×, 10×, and 40× by two oral pathologists independently, and cases of oral leukoplakia were graded according to the WHO (2005) system. A copy of the hand out of the WHO grading system was given to the observers. The observations were tabulated.
Photographic method
After reviewing the slides under bright field microscope, the most representative tissue sample with least number of artifacts was selected for review. For each case, the entire tissue section was captured in 2-3 4× fields and 4-6 10× fields. Photomicrographs of the study cases were captured using ProgRes software by a non-participating oral pathologist.
Grading of OED on photomicrographs was done by two observers independently using the WHO (2005) system [ . A copy of the hand out of the WHO grading system was given to the observers. The observations were tabulated.
When there was a dilemma between two observers, 5 th observer reviewed the slides and the photomicrographs and a consensus was obtained.
For the present study, architectural and cytological changes were considered in accordance with the WHO grading system (2005). Carcinoma in situ was not included for the present study.
Results
A total of 50 cases (n = 50) constituted the study material. All the study slides were blinded. Four oral pathologists had reviewed the slides by both manual and by photographic methods and graded using the WHO (2005) system. Interobserver variability agreement was seen in the interpretation of normal oral mucosal samples.
Discussion
Among various changes exhibited by oral mucosa, epithelial dysplasia is one among them. OED is featured clinically by a variety of lesions and conditions such as leukoplakia, erythroplakia, OSMF, and others. Leukoplakia is the most common oral PMD. The etiology of leukoplakia is multifactorial, but smoking is more frequently the involved factor. Leukoplakia usually affects persons older than 40 years of age, with a male predilection. Common sites of occurrence for oral leukoplakia include vermilion border of lip, buccal mucosa, gingiva, tongue, and floor of the mouth. Variants of leukoplakia are homogenous and non-homogenous. Non-homogenous types include speckled, nodular, and verrucous forms. [1] The microscopic picture of oral leukoplakia ranges from simple hyperkeratosis to severe epithelial dysplasia, and sometimes carcinoma in was statistically analyzed by Cohen's κ. Interpretation of κ was done accordingly [ Figure 6 ].
The observations of grading OED by manual and by photographic methods were compared [ Tables 1-6] .
Kappa value for cases with hyperkeratosis for the manual method was 0.78 and by photographic method was 0.71 and when compared between manual and photographic method was 0.76. This showed substantial agreement between the observers. Kappa value for mild epithelial dysplasia by photographic method was 0.71, and when compared by manual and photographic methods, it was 0.71. This showed substantial agreement between the observers. Kappa value for severe epithelial dysplasia, when compared between manual and photographic methods, was 0.78. This showed substantial agreement between the observers.
Substantial agreement was found between the four observers as the kappa values were in the range of (0.71-0.78). Perfect of oral leukoplakia to be from 0.13% to 17.5%. [4] Malignant transformation depends on the type, site, and the microscopic picture. [5] situ. Subjectivity in grading OED has been well documented. English literature has shown the malignant transformation rates
In the present study, cases of oral leukoplakia were included as leukoplakia is more common when compared to other PMDs.
Grading of OED has not only diagnostic significance but also has prognostic value. Severe epithelial dysplasia carries poor prognosis when compared to milder forms. Literature has shown variability in intra-and inter-observer assessment of OED. [7, [9] [10] [11] [12] Various grading systems have evolved over the years in an attempt to reduce or eliminate intra-and inter-observer variability. The most accepted is the protocol of WHO (2005). In spite of defined criteria, subjectivity in grading OED is prevalent and is well documented. The present study was a preliminary attempt to explore the use of an algorithm (by manual and by photographic methods) in grading OED, thereby aiming to reduce subjectivity. A total of 50 cases constituted the study sample. All study slides were blinded. Four oral pathologists had reviewed the slides by manual and by photographic methods and graded them according to the WHO (2005) system. The results were tabulated, and analysis of the data by Cohen's κ revealed substantial agreement for grading hyperplasia/hyperkeratosis, mild, moderate, and severe epithelial dysplasia between the four observers by manual and by photographic methods. Substantial agreement could be found in the present study due to the factors such as: Adaption of one grading system for the study. Number of cases was limited to 10 per group. All observers were trained well in assessing OED. Hand outs of the WHO grading system were given at the time of review of slides and photomicrographs.
In a study conducted by Geetha et al., [6] intra-and interobserver variability was moderate to good agreement in the WHO grading system when compared to the observations made using Ljubljana grading system and Smith and Pindborg photomicrographic methods. In the present study, the WHO grading system was adapted and substantial agreement was found between manual and photographic methods. In another study conducted by Manchanda and Shetty et al., [7] among 3 observers, intraobserver agreement was better in WHO grading system, and interobserver agreement was best in Brothwell system. In the present study, the WHO grading system alone was considered, and only interobserver variability was checked for. In a study conducted by Speight et al., [5] a 3 stage review process was performed. Fair to good agreement was procured by an individual oral pathologist. After the face to face review, three oral pathologists had a consensus in diagnosis with 100% agreement. In the present study, moderate consensus was found between hyperplasia/hyperkeratosis and mild OED. After an interview with 5 th observer, moderate agreement got converted to substantial agreement. Considering digital algorithm, AbuEid and Landini [8] had adopted quantifiable image analysis (color deconvolution procedure) for morphological parameters of OED. In contrast, in the present study, simple digitization of slides was done where cellular and architectural features were analyzed and correlated with grading of OED.
Few limitations of the present study were a lack of adequate number of site-specific samples due to non-availability of tissue specimens. Carcinoma in situ was not included since it was difficult to access the tissue samples.
Conclusion
Despite numerous systems available in the literature and new upcoming methods and tools, the subjectivity in grading OED prevails. The present study had adapted an algorithm using manual and photographic methods to assess grading of OED which further had given substantial agreement. Hence, photographic method may be considered as a potential tool to reduce subjectivity in grading OED and also to produce photographic standards defining a particular feature in grading OED.
Future Prospects
• Age-, gender-, and site-matched control studies are desirable to reduce the number of variables • Intraobserver variability may be checked with photographic method at an interval of 2-3 months • Large sample size is desirable to standardize and get consensus for cytological and architectural features of OED by photographic method • Intra-and inter-observer variability may be checked with photographic method for individual architectural and cytological features • Many observers may be involved in a stepwise pattern to get consensus in grading OED • Needless to say that follow-up studies are mandatory to predict malignant transformation rate and prognosis of oral leukoplakia • In addition to the WHO system, other systems of grading may be tried with photographic method.
Clinical Significance
Perception of the various epithelial changes as mild, moderate, and severe epithelial dysplasia by various pathologists has shown greater amount of subjectivity. Grading of OED has both diagnostic and prognostic significance. Severe epithelial dysplasia carries poor prognosis when compared to milder forms. The present study developed an algorithm to reduce subjectivity in grading OED using manual and photographic methods.
